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DETAILED ACTION 

Acknowledgment is made of applicant's amendment, filed on 13 November 2008. 
The changes and remarks disclosed therein have been considered. 

Claims 11,13-15, and 17-23 are pending in the application. Claims 1-10, 12 and 
1 6 have been cancelled. Claims 11, 13, and 22 are currently amended. Claims 11, 13, 
and 22 are independent claims. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 11, 13, 15, 17, and 20-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakakima et al. (US 5,841 ,61 1 ) ("Sakakima") in view of Haratani et 
al. (US 6,144,524) ("Haratani"). 

3. Regarding claim 11, Sakakima discloses, in figure 24, a magneto-resistive layer 
system comprising: a magneto-resistive layer stack (including, for example, 103, 102, 
103 at the top of the figure); and at least one layer arrangement situated in an 
environment of the magneto-resistive layer stack working on the basis of one of a GMR 
effect and an AMR effect, which generates a resulting magnetic field acting upon the 
magneto-resistive layer stack, the layer arrangement including a first magnetic layer 
(including 101 or 103 below magneto-resistive stack), a second magnetic layer 
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(including 101 or 103 below magneto-resistive stack), and a non-magnetic intermediate 
layer (including 102 below magneto-resistive stack) separating the first magnetic layer 
(including 101 or 103 below magneto-resistive stack) and the second magnetic layer 
(including 101 or 103 below magneto-resistive stack) from one another, the first 
magnetic layer and the second magnetic layer being ferromagnetically exchange- 
coupled via the intermediate layer; wherein one of: (a) the first magnetic layer (for 
example 103) is a magnetically soft layer, made of CoFe, Co, and magnetic alloys 
containing these materials (column 4 lines 25-26), and the second magnetic layer (for 
example 103) is a magnetically hard layer and (b) the first magnetic layer is a 
magnetically hard layer, made of CoSm, and the second magnetic layer is a 
magnetically soft layer, made of CoFe, Co and magnetic alloys containing these 
materials (see also 1 , 2, 3 in figure 1 , and 1 03, 1 02-1 , 1 02-2, 1 02-1 ,101 in figure 22). 

4. Sakakima does not disclose wherein the magnetically hard layer is made of 
CoSm; and wherein the non-magnetic intermediate layer is made of CuAgAu. 

5. Haratani discloses a magnetically hard layer that is made of CoSm (column 6 
lines 62-64) and a non-magnetic intermediate layer that is made of CuAgAu (column 5 
lines 10-18). 

6. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the device of Sakakima with a magnetically hard layer that is 
made of CoSm in view of the teachings of Haratani since Co alloys are commonly used 
in the art for hard magnetic layers and Cu, Ag, and Au and alloys of these are 
commonly used in the art for non-magnetic layers. 
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7. Regarding claim 13, Sakakima discloses, in figure 24, a magneto-resistive layer 
system comprising: a magneto-resistive layer stack (including, for example, 103, 102, 
103 at the top of the figure); and at least one layer arrangement situated in an 
environment of the magneto-resistive layer stack working on the basis of one of a GMR 
effect and an AMR effect, which generates a resulting magnetic field acting upon the 
magneto-resistive layer stack, the layer arrangement including a first magnetic layer 
(including 101 below magneto-resistive stack), a second magnetic layer (including 101 
below magneto-resistive stack), and a non-magnetic intermediate layer (including 102 
below magneto-resistive stack) separating the first magnetic layer (including 101 below 
magneto-resistive stack) and the second magnetic layer (including 101 below magneto- 
resistive stack) from one another, the first magnetic layer and the second magnetic 
layer being ferromagnetically exchange-coupled via the intermediate layer; wherein 
each of the first magnetic layer (for example 101) and the second magnetic layer (for 
example 101) is a magnetically hard layer. 

8. Sakakima does not disclose wherein the magnetically hard layer is made of 
CoSm; and wherein the non-magnetic intermediate layer is made of CuAgAu. 

9. Haratani discloses a magnetically hard layer that is made of CoSm (column 6 
lines 62-64) and a non-magnetic intermediate layer that is made of CuAgAu (column 5 
lines 10-18). 

1 0. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the device of Sakakima with a magnetically hard layer that is 
made of CoSm in view of the teachings of Haratani since Co alloys are commonly used 
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in the art for hard magnetic layers and Cu, Ag, and Au and alloys of these are 
commonly used in the art for non-magnetic layers. 

1 1 . Regarding claim 15, the Sakakima/Haratani combination discloses, in figure 24, 
the magneto-resistive layer system according to claim 1 1 , wherein the magneto- 
resistive layer stack has a third magnetic layer (including 101 or 103 below 1 st and 2 nd 
magnetic layers) and a fourth magnetic layer (including 101 or 103 below 1 st and 2 nd 
magnetic layers) which are separated from one another by a second non-magnetic 
intermediate layer (including 102 below 1 st non-magnetic layer), and the non-magnetic 
intermediate layer of the layer arrangement and the second non-magnetic intermediate 
layer of the magneto-resistive layer stack at least one of (a) are at least substantially 
made of the same material and (b) have a substantially equal thickness (column 4 lines 
34-35). 

12. Regarding claim 17, the Sakakima/Haratani combination discloses, in figure 24, 
the magneto-resistive layer system according to claim 1 1 , wherein the layer 
arrangement is situated at least one of (a) on top of, (b) underneath and (c) next to the 
magneto-resistive layer stack (see figure 24, the layer arrangement could be for 
example underneath the magneto-resistive layer stack). 

13. Regarding claim 20, the Sakakima/Haratani combination discloses, in figure 24, 
the magneto-resistive layer system according to claim 1 1 , wherein, in response to a 
change in a temperature to which the magneto-resistive layer system (figure 24) is 
exposed, one of a changing sensitivity and a shifting working point of the magneto- 
resistive layer stack (including, for example, 1 03, 1 02, 1 03 at the top of the figure) with 
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respect to an external magnetic field to be measured with respect to at least one of 
strength and direction, is at least partially compensated within a predefined temperature 
interval by the resulting magnetic field generated by the layer arrangement (including 
101/103, 102, and 101/103 below magneto-resistive stack), which also changes as a 
result of the temperature change (this is a recitation of intended use of the claimed 
invention). 

14. Regarding claim 21, the Sakakima/Haratani combination discloses, in figure 24, 
the magneto-resistive layer system according to claim 20, wherein the compensation is 
performed completely and the temperature interval is -30°C to +200°C (this is a 
recitation of intended use of the claimed invention). 

15. Regarding claim 22, Sakakima discloses, in figure 24, a sensor element 
comprising a magneto-resistive layer system, the magneto-resistive layer system 
including: a magneto-resistive layer stack (including, for example, 103, 102, 103 at the 
top of the figure); and at least one layer arrangement situated in an environment of the 
magneto-resistive layer stack working on the basis of one of a GMR effect and an AMR 
effect, which generates a resulting magnetic field acting upon the magneto-resistive 
layer stack, the layer arrangement including a first magnetic layer (including 101 or 103 
below magneto-resistive stack), a second magnetic layer (including 101 or 103 below 
magneto-resistive stack), and a non-magnetic intermediate layer (including 102 below 
magneto-resistive stack) separating the first magnetic layer and the second magnetic 
layer from one another, the first magnetic layer and the second magnetic layer being 
ferromagnetically exchange-coupled via the intermediate layer; wherein one of: (a) the 
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first magnetic layer (for example 103) is a magnetically soft layer, made of CoFe, Co, 
and magnetic alloys containing these materials (column 4 lines 25-26), and the second 
magnetic layer (for example 103) is a magnetically hard layer and (b) the first magnetic 
layer is a magnetically hard layer, made of CoSm and the second magnetic layer is a 
magnetically soft layer, made of CoFe, Co and magnetic alloys containing these 
materials (see also 1 , 2, 3 in figure 1 , and 1 03, 1 02-1 , 1 02-2, 1 02-1 ,101 in figure 22). 

16. Sakakima does not disclose wherein the magnetically hard layer is made of 
CoSm; and wherein the non-magnetic intermediate layer is made of CuAgAu. 

17. Haratani discloses a magnetically hard layer that is made of CoSm (column 6 
lines 62-64) and a non-magnetic intermediate layer that is made of CuAgAu (column 5 
lines 10-18). 

18. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the device of Sakakima with a magnetically hard layer that is 
made of CoSm in view of the teachings of Haratani since Co alloys are commonly used 
in the art for hard magnetic layers and Cu, Ag, and Au and alloys of these are 
commonly used in the art for non-magnetic layers. 

19. Regarding claim 23, the Sakakima/Haratani combination discloses, in figure 24, 
the sensor element according to claim 22, wherein the sensor element is for detecting 
magnetic fields with respect to at least one of strength and direction (this is a recitation 
of intended use of the claimed invention). 
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20. Claims 14, 18, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakakima et al. (US 5,841 ,61 1 ) ("Sakakima") in view of Haratani et 
al. (US 6,144,524) ("Haratani") as applied to claim 1 1 above, and further in view of Den 
(US 6,611,034). 

21 . Regarding claim 14, the Sakakima/Haratani combination discloses the 
magneto-resistive layer system according to claim 1 1 . 

22. The Sakakima/Haratani combination does not disclose expressly wherein the first 
magnetic layer has a different thickness than the second magnetic layer. 

23. Den discloses, in figure 2B, the magneto-resistive layer system according to 
claim 1 1 , wherein the first magnetic layer (16) has a different thickness than the second 
magnetic layer (17) (column 5 lines 25-27). 

24. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the device of Sakakima/Haratani with a first magnetic layer that 
has a different thickness than the second magnetic layer in view of the teachings of Den 
for the purpose of increasing the stability of the hard (i.e. thicker) magnetic layer 
(column 7 lines 10-20 of Den). 

25. Regarding claim 18, the Sakakima/Haratani/Den combination further discloses, 
in figure 2B of Den, the magneto-resistive layer system according to claim 1 1 , wherein 
at least one of the first magnetic layer and the second magnetic layer has a thickness 
between 10 nm and 100 nm (column 6 lines 25-30 of Den). 
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26. Regarding claim 19, the Sakakima/Haratani/Den combination further discloses, 
in figure 2B of Den, the magneto-resistive layer system according to claim 18, wherein 
the thickness is between 20 nm and 50 nm (column 6 lines 25-30 of Den). 

Response to Arguments 

27. Applicant's arguments with respect to claims 11,13, and 22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

28. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALLISON P. BERNSTEIN whose telephone number is 
(571 )272-901 1 . The examiner can normally be reached on M-Tu 5:30am-5pm, W 
5:30am-4pm, Th 5:30am-2pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

APB 

/ANH PHUNG/ 

Primary Examiner, Art Unit 2824 



